Abstract. Asmara IY, Garnida D, Setiawan I, Partasasmita R. 2019. Short Communication: Phenotypic diversity of male pelung chickens in West Java Province, Indonesia. Biodiversitas 20: 2243-2248. Pelung chickens are indigenous chickens from Cianjur District, West Java Province, Indonesia. The male chickens have long and beautiful crowing and have a distinct body figure compared to other indigenous chickens. Chicken contests are conducted regularly as media to show singing ability and body performance of Pelung chickens. Pelung chickens raised in different areas may have different phenotypic characteristics due to keeper preferences. Also, the phenotypic characteristics of the winners of chicken contests may influence keepers to select their chickens. The objective of this study was to determine the phenotypic characteristics of male Pelung Chickens in different areas in West Java, Indonesia. Comb type, as well as the color of eye, beak, skin, plumage, and shank, were recorded in the study. Data were collected through a survey involving 160 male birds in four different districts in West Java Province including Cianjur, Sukabumi, Bandung and Garut Districts. Key informant interview was carried out to support quantitative data. The results showed a limited variation of phenotypic characteristics among male Pelung chickens. Comb type, as well as skin and plumage colors, are criteria to select male Pelung chickens. Phenotypic characteristics of contest winners are also a reference for Pelung keepers in breeding selection.
INTRODUCTION
As one of the major chicken domestication centers in the world besides China and India (Sulandari et al. 2008) , Indonesia has more than 30 different groups of chickens (Nataamijaya 2000) . Chicken diversity may be caused by genotype difference due to demographic migration (Sartika et al. 2004 ) and farmer preferences to develop chickens for a specific use such as for socio-cultural function and entertainment (Komiyama et al. 2016; Bortoluzzi et al. 2018) . Some of the chickens in Indonesia have been developed for social-cultural use, for example, Cemani chickens from Temanggung District, in Central Java Province, and Pelung chickens from Cianjur District, in West Java Province (Sulandari et al. 2007) .
People in Cianjur raise Pelung chickens as singing roosters because the chickens have beautiful, long and rhythmically crowing. It was reported by Nataamijaya (2005) that a good male Pelung could reach 11 seconds in crowing. In terms of body conformation, Pelung chickens are tall and sturdy. Body weight of the chickens can obtain 5,400 g for male adult chickens, whereas 4,500 g for female adult chickens (Sulandari et al. 2007 ). The chickens do not have unique plumage colors or patterns; however, red, black and green are common colors found in plumage of male chickens, whereas black in females (Sulandari et al. 2007 ).
Nowadays, Pelung chicken can be found not only in Cianjur but also in other districts in West Java Province and other provinces in Indonesia. The wide distribution of Pelung chickens may be affected by singing contests for this chicken which make more people outside Cianjur interested to raise the chickens (Asmara 2014) . In the contests, chickens compete to win singing and performance categories. In the singing category, chickens which have a longer crowing duration and have distinctive sound characteristics would be rated higher by contest juries. On the other hand, chickens with a minimum body weight of 5 kg and have color consistency from upper part until underpart of the body would have a higher probability to win performance category.
Currently, the winner of the chicken contest is not only dominated by chickens from Cianjur District but also from other areas such as Bandung and Garut Districts. The farmer from different areas may have different preferences for phenotypic characteristics such as plumage colors. Also, phenotypic characteristics of the winners of chicken contests may influence farmers to select male birds. Asmara (2018) stated that Pelung keepers perceived chicken contests as media to find good breeds. Trait preferences of farmers for local chickens are reported among others by Dana et al. (2010) and Markos et al. (2016) . Study on phenotypic traits of Pelung chickens from one area has been conducted by Nataamijaya (2005) .
Unlike the previous study, the current study was conducted to determine the phenotypic characteristics of male Pelung chickens in Cianjur and three other districts in West Java, where Pelung chickens are spread. The findings would be essential as inputs for conservation design of this breed.
MATERIALS AND METHODS

Description of research area
The research areas were Garut, Bandung, Cianjur, and Sukabumi Districts in West Java Province, Indonesia (Figure 1 
Procedure
A survey was conducted to collect data. A total of 160 male birds aged more than six months was involved in the study. Purposive sampling technique was chosen in the survey due to no precise information about the number of adult male Pelung chickens. Phenotypic characteristics including comb type, the color of eye, beak, skin, plumage, as well as shank are documented in the study. Distribution of trait frequency among chickens was determined by dividing the number of chickens with specific traits by the total number of birds investigated. The percentage was used to quantify the frequency of traits in study areas. In the study, data analysis used the Statistical Package for the Social Sciences (SPSS) IBM SPSS statistics 19. Key informant interviews were conducted to support the quantitative data derived from the study. Table 1 shows the phenotypic characteristics of male Pelung chickens, excluding plumage color. The chickens found in the study had red single combs and red wattles with white skins. It was found different types of single combs named using traditional terms ( Figure 2 ) such as Bajing Turun/luncat (climbing down/up squirrels' tailtyped comb), and Ngaplek (left/right-pendulous comb). Chickens with normal black beaks (sasiung bawang) and red eyes were found predominantly in the study (Figure 3 ). Higher diversity was identified in terms of shank colors.
RESULTS AND DISCUSSION
Results
In terms of plumage color, red and black were normally colors found in male Pelung chickens (Table 2 ). In particular, red plumage color was identified in some body parts including neck, back and wing. Black was predominant for chest and abdomen as well as tail plumage (Figure 4) . Regarding plumage color, Garut had lower diversity compared to other areas. 
Discussion
In general, domestic fowls have four types of combs; single, pea, rose, and walnut (Stevens 1991) . The current study indicated that male Pelung chickens from all study areas have single combs. This type of comb is frequently found in other tropical countries such as Sri Lanka as reported by Liyanage et al. (2015) . Also, it was reported that the majority of indigenous chickens in Africa have single combs (Duguma 2006; Apuno et al. 2011; Rotimi et al. 2016) . Single comb could be advantageous for chickens in hot regions for releasing heat in high-temperature condition (Duguma 2006) .
The current study reveals that comb is a criterion for selection of breeding stocks Organization for Pelung keepers and hobbyist, Himpunan Peternak dan Penggemar Ayam Pelung Indonesia or HIPPAPI (2012) stated that Pelung keepers believe that single comb is a purity indicator for Pelung chickens. The keepers are certain that the ancestor of Pelung chickens is the Red Jungle Fowl (Gallus gallus) which can be distinguished by their single combs. In addition, Pelung keepers believe that a winning contest rooster frequently has single comb (HIPPAPI 2012) .
HIPPAPI (2000) categorize single comb into five characters using local terms. The local terms for single comb categorization which is only applied for Pelung chickens consisted of bajing turun, bajing luncat, gobed nyarande, ngabaret, and ngaplek. The current study indicated that Bajing turun (climbing down squirrels' tailtyped comb) is commonly found in all study areas. A similar finding was stated by Asmara et al. (2019) for female Pelung chickens. The local term for chicken traits was also reported by among others, Dana et al. (2010) who studies indigenous chickens in Ethiopia. Documentation of local terms used by keepers of Pelung chickens is required as input for the conservation of the chickens in the future.
This study revealed that red is the predominant color for eyes of male Pelung chickens, while yellow and black are minor. The three eye colors were also stated by Brown et al. (2017) , who characterized local chickens in Ghana. Two types of melanin, eumelanin (responsible for brown/black color) and pheomelanin (responsible for yellow/red color), synthesize the eye pigmentation (Steven 1991). For domestic species, eye color is subject to change due to age and carotenoid from diets (Negro et al. 2017) as well as genes (Corti and Vogelaar, 2010; Gwaza et al. 2018) . Eye color variation may be due to age differences among chickens. At hatched, all chicks except for albinos have dark eyes, and they have definitive eye color after sexual maturity (Corti and Vogelaar, 2010) . In several wild birds, color transitions of eyes start from dark to lighter colors, for example from yellow to red (Negro et al. 2017) .
In terms of diets, iris, the colored part of chicken' eye, is able to store carotenoids from diets (Corti and Vogelaar 2010) . Common carotenoid sources are plants which give the yellow-orange-red color (Mortensen 2006) . It was common for Pelung keepers to add vegetables in diets of Pelung chickens (Nataamijaya 2005; Iskandar and Susanti 2007; Asmara 2014) . The yellow and red-eye colors may be caused by carotenoid pigments, while a black eye caused by Fibro melanotic gene (extended black, E). The gene is characterized by heavy eumelanin deposits throughout the eye (Corti and Vogelaar 2010; Gwaza et al. 2018) . In addition, red-eye color may have resulted from the existent of capillaries in which the blood is flowing in iris. The red color of iris in male chickens is more intense than that in female chickens as red blood cells in male chickens are greater than in female (Corti and Vogelaar 2010) . Red eyes were more frequent in cocks than in hens of local chickens in Ghana (Brown et al. 2017) .
The existence of melanin is important in chicken pigmentation not only for eyes but also for beak, shank and skin (Jorge and Cunha 2008) . The main color of the beak in the current study was black which might be due to high melanin concentration. This finding is in correspond with a study by Nataamijaya (2005) who reported that all male Pelung chickens in Garut District had black beaks. However, Nataamijaya (2005) did not document beak shape in this area. Pelung keepers believe that rooster with normal beak (sasiung bawang) will have good crowing quality; hence they prefer to have sasiung bawang chickens. The current study showed that the main beak shape in study areas was sasiung bawang, whereas pamatuk ekek (hooked beak) was a subsidiary. Diseases, environmental factor, and nutrition, as well as genetic effect, contribute to beak deformity (Bai et al. 2014) .
Varied shank color (black, white, yellow, and grey) were documented in the current study. The previous study conducted by Nataamijaya 2005 as well as Iskandar and Susanti 2007 revealed similar findings. The shank color is a result of interaction between the melanin and carotenoids deposited in the dermis and epidermis (Xu et al. 2017) . In Pelung contest, color consistency between beak and shank is important in performance category (HIPPAPI 2012) . Nowadays, the contest winner in performance category dominated by chickens which have black beak and shank. As a consequence, the keepers prefer to have blacked beak and shank chickens.
The current study showed that Pelung chickens have white skin. In a study reported by Nataamijaya (2005) , a small number of blacked skin chickens were documented. White-skinned chickens were preferable since the traits reflect the Red Jungle Fowl characteristics that are believed by Pelung keepers as the ancestor of Pelung chickens. Similar to shank color, the existence of melanin pigments in dermis and epidermis influences skin color in chickens (Duguma 2006) . It was common that chickens with black shanks and beaks have white skins. Based on phylogenetic analysis using the beta-carotene dioxygenase 2 (BCDO2) gene, Gao et al. (2017) stated that this type of chickens might be originated from the Red Jungle Fowl. The Red Jungle Fowl (G. gallus) is believed to be the wild ancestor of the domestic chicken (Tixier-Boichard et al. 2011) .
In terms of plumage color, the study revealed that red and black were the primary color for male Pelung chickens in particular in Garut District. This finding is similar to another study for Pelung chickens in Garut District conducted by Nataamijaya (2005) . According to Decree No. 2918/2011 issued by Minister of Agriculture Republic of Indonesia, plumage color of male Pelung chickens is varied and do not have a unique pattern. The plumage of male Pelung chickens has a combination of red, black, yellow and white as well as shiny green. Pelung keepers believe that a pure male Pelung chickens have red and black plumage characteristics like their ancestor, the Red Jungle Fowl. Currently, the keepers shifting their preferences by choosing blacked plumage roosters since this type of chickens are commonly winning the chicken contest in the performance category.
Several different loci are responsible for plumage expressions. Among them, the Extension (E) locus is the main loci controlling the distribution of black (eumelanin) and red (phaeomelanin) pigment (Kerje et al. 2003) . ER, e+, eb, and ewh have been identified as locus alleles in chickens (Ellet 2000) . The Red Jungle Fowl possess the e+ gene (wild-type), and the gene expresses the black-red color (Stevens 1991) . Hence; findings in the current study support the belief of the keepers in all study areas who are certain that the ancestor of Pelung chickens is the Red Jungle Fowl.
The study reveals a limited variation of phenotypic characteristics among male Pelung chickens in different areas in West Java. Some phenotypic traits, including comb-type as well as skin and plumage colors, are criteria to select good Pelung chickens. Also, the current study shows that phenotypic characteristics of the winners of Pelung contests might influence Pelung keepers in breeding selection. The study provides important information for Pelung conservation scheme.
